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Abstract, of the Oisclo^un: 

Mpici membrane structures for oral .idministrar. icn <;'.■:: t *j j :> 
phosph.itidylser me 4 a mannan derivative or a mannose derivative as 
ingredient of the membrane. In particular, the lipid mam:*ra;nr 
structures contain a drag thcroin, the drug being surrounded with the 
membrane. It is in the form of liposomes, emulsions or micelles :*;id 
capable of efficiently delivering a drug contained therein to Peye-*s 
patches in the small intestines. Therefore, the lipid membrane 
structures of the present invention are excellent as oral dosage lipid 
membrane structures. 
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Specification 



Title of the Invention 

Lipid Membrane Structures for Oral Administrati 



on 



Background of tHe Invention 

The preaent invention relates to lipid membrane structures 
capable of efficiently reaching Payer's patches in a digestive tract 
after oral administration. The lipid membrane structures prepared by 
the present invention are capable of efficiently delivering a drug 
contained therein to Payer's patches in a digestive tract. 

Recently intensive investigations are made on a drug delivery 
system [ DOS ) for the purpose of improving the effect. safety and usage 
or a drug, ods i. classified to a contral-release type (the first 
generation DOS) and a targeting contral type (the second generation 
DOS) in the scientific field. 

t 

As for the drugs for oral administration, the investigations 
have been made heretofore on mainly DDS of the former type (control- 
release type, but the DDS of the latter type (targeting type, ha. 
been scarcely investigated. The Payer's patch in a digestive tract 
is a protrusion in a mucous membrane of the small intestine and it is 
an aggregate of 1 ilBph follicles. Xt is also a tissue recently 
attracting attention in this technical field and investigations are 
made for the purpose of elucidating the immunological roles thereof, 
investigations are made on the mechanism of upta.ee of latex beads 
through Payer's patches (Clinical Experimental Immunol^y. Vol. 76, p. 



- I - 

BAD ORIGINAL 



20 



25 



144 ( 1 989)| and upt.nko of a drug enclosed in a biode«jr.v].-,l, I... p., ly «. r 
through Peyer's patches (European Patent Application No. «mon28fc.o>. 
However, according to theae conventional techniques, it is impossible 
for a drug to be selectively taken up through Peyer 1 * patches in a 
S digestive tract after oral administration. 

Investigations were made also on the use of liposomes for an 
oral drug. Namely, investigations were made on encapsulating, in 
liposomes, a high-molecular drug such as insulin (Biochimica et 
Biophysica Acta, Vol. 716, p. 188 (1982)1, blood coagulation factor 
10 Vlii I Lancet, i. p. 7C (1980)) or heparin [Chemical and 

Pharmaceutical Bulletin, Vol. 30, p. 2245 (1982)J; a hardly water- 
soluble drug such as vitamin K, (Journal of Pharmacy and Pharmacology, 
vol. 36. p. 527 (1984)] or griseofulvin {Journal of Pharmaceutical 
Sciences, Vol.: 73, p. 757, (1984)]; or a Streptococcus cell wall 
antigen (Immunology, vol. 54. P. 189(1985) J (for the purpose of 
production of igA antibody). However, an idea of modifying the 
liposomal membrane with an additive so as to impart a selectivity 
toward Peyer's patches in the digestive tract has never been reported. 

Further, as for the liposomes used as an injection, it was 
reported that when the membrane thereof was modified with 
phosphatidylserine [Cancer Research, Vol. 40, p. 4460 (1980)}. 
alveolar macrophages were activated to improve the antitumor effect 
after intravenous injection and that when it was modified with a 
mannose derivative [Biochimica et Biophysica Acta. Vol. 632, p. 562 
(1980)J or a mannan derivative ["Byotai Seiri". Vol. 6. p. 771 
(1985)), the liposomes were distributed to the liver and the lung. 
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Thus the efficient, del 



0 1 tjest ivo tract *flcr oral 
the prior art. 



• very or „ JrU <, to l-eyor „ |„ !S ,„ „ 

Adsunistralin,, !,„„ nm yeL pt „,, 1!itfi , i(( 



Summary of the Invention 

A primary object or the present invent JO „ i. to prov l(J o lipiJ 
membrane structure,, capable of efficiently delivering . Jrug n 
to Payers patches i„ a di ,.. tl¥ . tp , Ct -ft . r ^ . d . inUtMtlon> 
This and other object, of the present invention will be 
•pparent from the following description and examples. 

The present invention ha. been completed on the basis of a 
finding that the above-described objects can be attained by using at 
least one of phoaphatidyl.erines. mannose derivatives and mannan 
derivatives as a component of a membrane of lipid mem b f ane structures. 

Brief Description of the Drawings 

Fig. 1 shows the results of the distribution of PS-liposon.es 
of the present invention and SA-liposones to Peyer's patches. 

Fig. 2 shows the effect of the amount of PS content of M - 
liposomes of the present invention on the distribution to Peyer's 
patches. 

Fig. 3 shows changes of the distribution of PS-Ii P osomes of 
the present invention to Peyer's patches with time a'fter 
administration of the test dispersion. 

Fig. 4 shows the specificity of P3-liposomes of the present 
invention for the portions of the intestinal, tract in the distribution 
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to i>oy.;r K ( >.m And non-i>eyor's patches. 

0 shows an improvement of the distribution of 
liposomes or the pr<t*«nt invention to Peyef. patches |,y mod.fy,,,,, 
with mannan derivatives. 

Fig. 6 shows an improvement of the distribution of ps- 
liposome* of the present invention to Payer's patches by modify, , w 
with mannan derivatives. 

The abbreviations in the above brief description are referred 
in Example hereinafter. 



Description of the Preferred Embodiments 

The lipid membrane structures of the present invention 
indicate lipid particles having such membrane structures wherein 
polar head groups of amphiphilic lipids are arranged at the interface 
toward an aqueous phase. Examples of the lipid membrane structures 
include liposomes, emulsions and water-soluble micelles. The lipid 
membrane structures are characteriied in that phosphatidylserine,. 
and/or mannose derivatives and/or mannan derivatives are incorporated 
therein as a component of the membrane so that the lipid membrane 
structures can be efficiently distributed to Peyer's patches in a 
digestive tract after oral administration. 

The phosphatidylserines used in the present invention ine-lude 
natural soybean or egg-yolk phosphatidylserine, hydrogenated 
phosphatidylserine obtained by hydrogenation of the natural soybean 
or egg-yolk phosphatidylserine and semi-synthetic dimyristoyl 



P'.o. PlM ,., lyJ . crino . Amo(>9 Uieffi profftrfej ( o ( 

Hho-phatidy,.. rin .. dl p a)mit o yJ pho.ph.ii< y , iorino „„„ , , sl f oy ; 
phosphatidylser ino. 

The aannose derivatives «..., In th . pr0Bent 

P-o.ph.tia yl ou,.no,.. i „. d.,l,. tlvil h . vin , , nfl|||)0so r(fBijiitf 
l.iochi.i„ at Biophy . iM Acta> VoJ . 6J2 p 5fi2 {j9g0)j 

derivatives having a ^nno.e residue |Proceeding q( 

Scienses U.S.A. Vol. 77. p. 4410 (1980,,, dimanno.yl dig,yceride 
[Biochemical and Biophysical Re.earch Communications, Vol. HO. p . 
"0 (1983,,. „,an„obiose fatty acid ester, and amides (preferably, 
fatty acid residue having 12 to 30 c. rbon atoms , Japanese Patent 
Une.an.ined Public Application (hereinafter ref.rredto a. -j.p. 
KOKAl", No. Hei 1-104088], phosphatidyl manno.e, etc. 

The mannan derivatives in the present invention include, for 
example. mannan (a polysaccharide, partially substituted with a fatty 
acid or cholesterol (preferably, fatty acid residue having 12 to 30 
carbon atoms,! "Byotai Seiri", Vol. 6. p. 771 (i 98 5)J. 

These additives used as a component of the membrane are used 
exther singly or in the form of a mixture of them and they usually 
can b* incorporated into the membrane of the lipid membrane structures 
-inly conning lecithin (i.e.. pho.ph.tidylcholine, or th. i lk . to 
modify the membrane of the lipid ^brane structures. Alternatively 
they can singly forr . tho Jipid ^ 

Phosphatidyl^^, per se can form li posomea 0r emul8ionj|f ^ 
mannosc derxvative, such as mannobioee fatty acid ester, and amides 
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"•;"«■•"' —J'/ f»rn, rnuj I k i ons or B ,, ;1 le, Th.,,,...,... .„„., 

^ u.« r.u tl „ ,„ ount or tho p ho . |lhalidyl .. }ri|itfK> m|( 

- r,w '- ° r - «... «. a,. c .^ t ,„ 
~b„„. - lur9 , ljnolhBUeJ -l-n jnu)e irosttf L ( j ( 

co.ran.nt. of U,e llpid Beabran . ^ ^ 

of them used is 5 to SC I. 

»• ..<.,. which „„ 6 . cont.ih.d ,„ the llpJd 
.«««.,.. or the p„, ont inv .„ tl0 „ wy e . wJin9 on kii j ^ ^ 

■.P.d Mb,... «,«„,... .,„„,., d[u9> v||jch mb ^ 

encp^.ted 1B th. lipo . 0 ... not lim . ted M thoy 

L.I-. M,»-i«.„, co.pound. .„«, .. lM11 ,, „„r.o , 

po^ch.rid.... „. tet .. olubl . dru ,. , uch „ ^^^^ 

i. ,h. e„ uUl o„. lnclud . ( . t .. oluW . Jru9 . 4M iho>> vwch 
«« * co„t.,„.d ln th . „ ic . n „ lncludi( harjjy u , ter . to)ubi> dru9< 

Tb., » b. *.pt „ t„. upid „,„>„„. . tr<lctllr .. pt>pareJ by 0 

p.oces... „ hich d.terlbed b.lo». 

I.P1* «,«„„. of the pre ..„ t inva „ t . oi) ^ 

Ph~pH.,U.,.„ llM . ,„ d/0f derwatives ^ 

derivative* added thereto. 
" P " ,c »" for P"P«rin, Hpcome, 

«» .9-ou, di.per.ion of Hpo.o»,. i. 
«.«!■, c^.^, , uch i#eltti> of ^^^^^ 

.... P^photidv^erin.. .„d,or » ann0 „ d . rivativ>s ^ ^ 
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aortic;.} 

dor ' V/it | v.»s f-v . u. 

«V. „, i 

«*•'>«! >»««r i, vol. 4 67 < J 980 11 r, 

-r co^.., Bllch „ _ ou , e y t , olubiu(()j 

"earyl^e. o r ,uo, ld<nt( Buch „ „ . locoph . fo|> 
b> I'rocess for preparing emulsion. 

~ - ......... ... „. ,„,,.,.,, , rom 

•■pluphiJic substances «uch as lecirh; 

as lecithin, or polyo.yethy iene sorb, tan 

T ■ "'«-«•'• «... serine, 

.-/or manno.e derivative . and/Qr ^ ^ ^ 

.oybean oiJ by a knQwn . muj8ion . pr<paration proceM 

O Process for preparing micelle. 

" ~ -p— r -icu.. b . pr . P4led (ro . 

™""°" - ' ««"«, c„ ; ,c.„ tratlon ot .,„„. 

" """Win. «. tlr . cta 

(Tween's), sodium aait of f*^ v i 

of fatty acid or pr.lyoxycthylene hydrogena-ed 
castor oiJ and additivafm < - 

, . «"»v.(.,. .... posphaUdyj.erines end/or mannos. 

derivatives and/or mannan derivatives hv • u 

eravatives by „ known micelle-preparation 

process 



The lipid membrane RtfUctur « of thfl pre8ef)t 
~ *f efficiently deUverin, a drug co„u ined ther e in to ^ 

patches after oral administration. The Peyef. ■ 

ine pe y flt "Patch xs an aggregate 

of lymph follicleg i„ ►k 

163 ln the mu ^s membrane of the , n >.i ( , 
... tne 81 "«iJ intestine and 

- one „ Us3ues co „, ;etned abaorptio() 
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„... 

-fiJ whon it w. 1H „,„ "'••""»..- 

st, ucluro> „, the p ,„ -||t Iny<fn 
can he i«p rovttdt 100 ' 11 » -^"ipt.,.* 

Tint r cf ore, the „ 
'« very „„„„. „< 

— ure. for dfU9 . wMch h °' C&lUnl - "P- — e 

which have b«on hardly able ,„ , 

-»» * co n ,.„ tlon41 t . ch „ lquM 

T». foll 0 .i„, .„„ 

illu.tr.t. th . „ «««PI.. .ill l u , th ., 

«. p,...„ t >h(c|i 

Th. b .. lc -thod fo, p, IFir , tlon of t|)# 

the dutr lbull0n of th . llpoaomem 
P-tche. are .um»ari„ d below. " ' 

4, - «' to 4 end Control Ce.pl., J end 

"Pi- in e mol „ ratio , iven 

neck fle«k i n a Cotji , * lfl * ,hort - 

"-.olv.d i„ . miatu f ' ^ ^rou,hly 

•t.tur. of chlorofor. end ..tnenol end then th . 
or 9 an lc .olvent. were di.tili. d off 

Pros. ur . The G , °" *" " ■»*., reduced 

The organic BOlvent . ^ 

pressure in * M und * r r«d«ced 

'** an inner aquoous phase m»r* nr 

pnase ■arfcer was added thereto 
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- < « 

Ii-ivin-i 4 i>,,r.. i .»>.. f...„. 

' P ° r " d ''t*«ler of 0.4 , . „, , r ,. 

«» o« , lMfl|c . d " t0 * "l— . 

<••'»* liposome. ~ ^ " Wt '•'"••P-;i;..-o. t 
... rttWOV# , by <pp|y ^ 

dmpomio,, through , <-„, , «s 

eJution buffer, tn. dl0rtr ' " <*' 

having p,| of 7 4 , • *.,,„. 

r h . npp.,.,, „. ctl0n , ^ 

aqueous vhaia ">n# r 

lipid concvntral joni about I an • J u 

"» HPO.O... >uh mi)mo ^^^^ 

"ft a •*nn«n-choJe.t«,oJ a»riv,i iv ., r lf „» 
«-nt of Mnnan . cho] .. t#rol dwriv4uv# 

■•nnwl per „ of , K ^ " 9 tM "» «' 

Co„ trol 3 , ^ ^ ^ ^ 

*""P»° 1 « PC/PS/CHOI. r-llo . 7n/2 

««-pl. 3 , PC/PS/CHOL mUr rat|0 . , /5/2 

««*-pl. 4 , PC/PS/CHOL/M-n-CHOt 

Omtrol E „. 4 , PC/SA/CHOU ^oiar Mllo . m , 2 
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*99 yolk l«o.ph*t,^ JthdJlri . 

M : h ' 4 '~* »oy^« P^ udyk(f 

Cl101 ' = c»,oJe«t« foJ 

tr.ide na«e: Choi -Aim* ~ 
W **° Jun'yaXu Co. J J 

Exa-pJes . to 6, eSZSi^E-rches (Test 

The distribution of » h~ , 

on of the Upoto-e. to the Peyer's astr* 
investigated b v th- Patches w a « 

9 by the in^t^ loop method. In the to« , 
wei 9 h,„ 9 arourid 25Q 

9 -ere made to fast for 18 hours 
celiotomy conducted under ane.th ' " 

ante.tine with urethane. th e .„„ 

* uc 1C *nto four parts ». 

— — ---r;:; ;;;; 

the P. yer .. Mtch . „ T "" ly ° f of 

P"C... .„ t- . * '»«' «—'■»»•. 

to th. ^ tl 
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CP). Control Example 3 (PC-li^ 

- - — — r 

, , 1#(e , T . Me , ° U " "J~«« 

the Peyer's patches * n * ^Posomes to 

p cnes ar) d non-Peyer's nafrK. 

that to the non-Peyer's patches. 



r 



Dispersion 



Tissue 



Payer 's 
patch tissue 
(number of 
times of 
repetition 



Significance 
difference 
(level of 

significance) 



Non-Peyer '$ 
patch tissue 
(number of 
times of 
repetition) 



Control 
Example 1 



Free 
6-CF 



3.53 
± 0.34 
<n*21) 



Table 1 

Control 
example 3 



PC- 

liposomes 



13.67 
± 1-67 
(n*13) 



Example 2 



PS- 
liposomes 



50.81 
± 3.52 
(n=19) 



res 
(1%) 



Yes 
(11) 



3.35 
£ 0.41 
(n=20) 



12.46 
± 1.62 
(n-16) 



Unit; ng/mm' x 10* , 



Significant 
difference 
(level of 

significance 



Significant 
difference 
was found in 
Example 2 
(1%) 



30.71 
t 2.66 
(n*17) 



*ean ± standard error 
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Test Example 2 

,h! '""ihii., «« ,„ „, 

«!«. , M dl .p. r . lo „ „. Control 

— — «, 

Table 2 t»i« j- tr *9*uj an* 

2. The d 13tribution tQ fche 

^ , K«ccne* and non-Pever ' e 

~ ~ — . ^ ob ._ when fr . ephenoi 

— no s lg „ 1£icant differenc . w „ gaC09nls9im 



Table 2 



Dispersion 
Tissue 


Control 
Example 2 


Control 
Exaapie 4 


Free 

phenal red 


SA- 

liposomes 


Peyer * s 
patch tissue 
(number of 
times of 
repetition 


4 i 
± 0.55 
(n»2) 


5.27 
± 0.73 
(n»6) 


Non- Peyer *s 
patch tissue 
(number of 
times of 
repetition) 


4.60 
± 0.44 
(n-3? 


3.77 
± 0.13 
(n-3) 



Unit: ng/mm» x 10'* , 

mean ± standard error 
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Te st Example 3 

lnflUenCe of th. amount of Ps on the . 
* h - AVer's Patches wa8 or 6-cr to 

"".tribute to th. „ «P.ri..„, of t „. 

r„. * r 2 - ' «... «... 

rmlu obtained M hour. , fe . r !„ Wl 

— < „ . ff . ct of 4 . ar ." PC t ~»~ 

—no. ... ob.. rvM „ th . th „. „. u ^ ^ J 



Diepersion 



Tissue 



Payer' s patch 
tissue (number 
of tines of 
repetition 



Control 
Example 3 

PC/PS/CHOL 
- 7/0/2 



13.67 
± 1.67 
(n-13) 



Table 3 
Example 1 



PC/PS/CHOL 
- 7/1/2 



31.31 
t 4.39 
(n-10) 



Example 2 



PC/PS/CHOL 
• 7/3/2 



50.81 
± 3.52 
(n«19> 



Example 3 



PC/PS/CHOL j 
• 7/5/2 



44.22 
± 9.35 
(n»6) 



Significance 
difference 
(level of 

significance) 

Non-Peyer's 
Patch tissue 
(number of 
times of 
repetition) 



5fes <s») 



Yes 

(1%) 



12.4$ 
± 1.62 
(n-16) 



Unit: ng/mm' x io » 



19.76 


30.71 


± 2.72 


± 2.65 


(n»9) 


(n-17) 



Yes 

(1%; 



17.60 
^ 2.83 
(n-6) 



' mean * standard error 
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Test Example 4 20521G4 

. The effect of incubation time on th. „ • 

Hposo.es to the Peyer . 8 patche8 „ ^ ^'"^ «- 

e/er 8 patches and non-Peyer's patches w*. 

t..t aspersion or , P«eh... the 

:;: ter r ction of th ° ~ ~- - — - >~ 

«• not ., r.».r k .b 1 . Jnd „., . ub . t .„ el . Uy congtjnt 



Table 4 



Incubation 
time 


30 min 


1 h 


2 h 


3 h 


Payer's patch 
tissue (number 
of times of 
repetition , 


14.85 
± 0.95 
(n-13) 


21.81 
± 1.91 
(n-10) 


54.60 
± 5.07 
(n-8) 


48.61 
± 4.90 
(n-ll) 


Non-Peyer's 
patch tissue 
(number of 
times of 
repetition) 


13.84 
± 1.19 
(n-11) 


11.5: 
t 1.35 

^ 1-10) 


12.60 
± 2.07 
(n-6) 


6.29 
* 0.99 
(n-S) 


•Significant 
difference 
(level of 
significance) 


No 


Yes 
(1%) 


Yea 
(1%) 


Yes 
(1%) 



♦ ... ""if ng/mm'x io-«, maan ± standard error 

Signmcant difference between movement to th. P.yer" pitch 
txssue and distribution to the non-Payer's patch tissue 



-14- 



Test Example 5 

«P~lfieity of the te8t dispersion ^ 

for the position of • PS- liposomes) 

txon of the intestinal tract to which the PS , in „ 

were distributed w a « PS-Hposomes 

was exanuned in the distribution test to the Peer's 

patches and non-P eVf »r' e « ^ u 7 3 

"=yer . patch... The „, uu . .„ ^ ^ 

P"ti=u lar differ. ln the MU(< 

Test Example 6 

Tl» test di^pe^ion. o f E ,.„p le 2 (M-iip..^,, and , 
.-S-.^so.,., . odlficJ „ ith d . tivativa) u<ed [ejt 

of diction to the p,tch M . T„. „. ul t. „. , nown ln „, 

5 •"" T *"" 5 »•'*»• » " """mood th.t m ^ m . of ps 

llpo.O... w„. furth . r „ odlfiei „ ith th<> MBniij d>tiy4tivij 

«»ft thereof di.tributioa to the P, yer .. pMch „ „.. , l9ni(ic .„ tly 
i-cree.ed that distribution to the „o„-P.y. r .. p . tch .. „„ 

significantly decreased. 

The results obtained in Control B*a»ple 5 wherein the PS- 
2iposo.es .edified with manner, derivative wa. injected tether with 
an excess amount of the .annan derivative*!**, parts per part of the 
«annan derivative added to the liposomes, and Control Example 6 
wherein PS-lip030n.es ^ified with the .nannan derivative was injected 
together with empty P S -i ip080me8 free froa ^ ^ ^ 
-rfcer (the W e m brane ^position was the sane .s that of B ,a,„ple 2 
but 100 u n,ol (100 tines a. much as that used in Example 2) of the 
"Fid. were used] are shown in Pig. 6 (right) and Tabl , , (f . ght) 
It was prov ed that th . q£ ^ ^~ 

Properties of selectively distribution to the Peyer's patches fro. 
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p«=h„ „. not P . tticularl) , ^ 



Table 5 



Dispersion 



Tissue 



Peyer's patch 
tissu* (number 
of times of 
repetition 




Significance 
difference 
(level of 

significance) 



Non-Peyer 's 
patch tissue 
(number of 
times of 
repetition) 

Significance 
difference 
(level of 

significance) 



Unitr ng/mm* x i0'» mftAn I " " 

, mean ± standard error 
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The embodiments of n,„ • 

1- "pid membrane suructu.es for ora, adfllin - 

as an ingredient of the membrane. 

2 - LiPid membrane "ructure, of claim 1 wherein t he „ 

n . , . "erein the membrane comprise* 

the me.brane. f 0 "* 0 "*"" of 

3. Lipid membrane structures of claim 2 wherein the memb 

Phosphatidylserine in an 

xn an amount of 5 to SO mole X based on the total 
components of the membrane. 

r ipid 7 bran ° — « — > ~ - d, ug i8 contained 

«™» «- *. drug is SUrrQunded with ^ menbrane ^ 
phOGphatidylserine ' ""prises 

5. Lipid membrane structures of „ u 

4 C3 Claim 4 whpr»in t 

lecithin « herein the component is 

iecithin or sphingomyelin. 

6. Lipid membrane strurnir.. « . . 



7 - Lipid membrane structures of claim t w - 

Clalm 1 Whereln a "--"nose derivative 

or a mannan derivative i. < 

6 " inC0 ^"ted in the raembrane 
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a- Lipid membrane structures of cla im < wherein , 

or * „„ nan derivative . . 3 ma0n0Se de ' iv -<- 

^-tiv. IB xncorparated in the membrane thereof. 

9. Lipid membrane strurnir^ ~* i • 

structures of ciaxm 4 wherein a mannan derivative is 
incorporated in the membrane thereo£ 

10. Lipid membrane structures o£ claim ? ^ 

derimiVe 18 S6leC -.^ .roup consisting Qf 

phosphatidyiethanolamine derivatives havim, a 

u es laving a mannose residue, 

cholesterol derivan««. u i 

lVatlV9S havln * a residue, dimannosy, 

diglyceride, mannobiose f A h^ 

otiose fatty acid esters and amides and phosphatidyl 



mannose . 



11. Lipid membrane structures nf /»i*<» ■» ». 

ructures of claim 7 wherein the mannan derivative 

xs selected from the gr ou P consisting of ma „nan partial^ substituted 
w-h a fatty acid and mannan partially substituted with cholesterol. 



12. Lipid membrane structures for oral admini. tration wherein . 
-nose derivative or a mannan derivative is incorporated in the 

membrane thereof. 



tract co.p risi „ 9 „.„, adninlst „ ri „, UrU nnmm ^ 
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membrane which comn.i u 205£lG<l 

" c o»P"ses phosphatidyl serine 
Tom the group consi * ^ and * Com °°-nt elected 

9 P consis tmg of an amphophilic sub<it . 
'or.in, surfactant. *"* ' miCGli «~ 



14 • A meth °d of claim 13 wherein 

wherein the component is lecithin „ 
sphingomyelin. ecuflln °r 



15. A method of claim 13 wherein *>. 

serein the li pid merab rane structure 
contains a mannose derivative flP structures 

erivatlVe or « mannan deriv*t-ii,„ ; 
thereof. «««v«tive in the membrane 
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Fig- 2 Effect of PS 
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Fig. 6 
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